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Complex-Shape Springs 


DEFINITIONS AND ASSUMPTIONS 


The methods of analysis employed in the derivation of formulas for curved can¬ 
tilevers apply directly to a large number of shapes involving a combination of 
straight and circular contours. The popular term “flat springs” is, of course, a 
misnomer and only implies that complex-shape springs are made of flat stock be¬ 
fore they are formed into specific bent configurations. Because of the great variety 
of shapes which it is theoretically possible to design, a complete discussion of this 
subject is certainly beyond the scope of this chapter. The treatment is limited, 
therefore, to a number of typical shapes, the design theory of which may be helpful 
in further studies of similar components [147]. A small collection of typical complex 
spring forms is shown in Fig. 26.1. The analysis of conventional mechanical springs 
is included in Chap. 41. 

Predicting deflections and stresses of complex springs has obvious advantages, 
since with the help of the calculations, fewer test samples can be built in the shop 
before any final design is firmed up and mass production established. 

In developing various analytical expressions, it is assumed that the external 
forces applied to a spring are delivered without a shock. The cross-sectional areas 
are constant and only small deflections will be considered so that the principle of 
superposition remains valid. 
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